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Abstract 
Middle-aged sedentary females (42.8±4.1 years, mean±SD) were subjected to aerobic exercise (AE, n=20) and aerobic exercise 
with weightlifting (AEWT, n=18) 3 times a week for a period of 20 weeks to determine changes in body weight, body fat, blood 
pressure, heart rate, and serum lipid profile. At the end of training program, subjects in both groups lost weight and body fat. 
Cardiac parameters and serum lipid profile also decreased in both groups. These beneficial changes were noted at a greater extent 
in the subjects performing AE than in the subjects performing AEWT. In conclusion, light but continuous exercise is sufficient to 
achieve health benefits in middle-aged sedentary women. 
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1. Introduction 
Exercise is important in human life. If the movement is performed in discipline and with some rules, it brings 
physical and psychological heath benefits. Physical inactivity, accompanied by industrial development and 
consequent change in lifestyle, negatively affect personal and public health. It is well known that lacking exercise, 
sedentary life style and malnutrition lead to major health problems such as hypertension, obesity, muscle atrophy, 
and postural disorders. Women tend to demonstrate more adverse complications of sedentary lifestyle than do men. 
These negative results encourage many researchers to do investigations to find out proper exercise programs to 
enhance females' physical and psychological health. 
In many studies, regular physical activity is associated with a reduced cardiovascular mortality rate (Fripp et 
al.1985; Hesgel et. al. 1988; Saçaklı 1992). The performance of regular, moderate and low intensity exercises for an 
adequate time period (at least 6-8 weeks) leads to reductions in body weight, body fat ratio, and serum cholesterol 
level (Dufaux et al. 1982) as well as perhaps risk for atherosclerosis (Imamoğlu et al. 1998). This study was 
conducted to compare effect of two types of exercise (aerobic exercise and aerobic exercise with weightlifting 
training) on blood pressure, heart rate, and blood lipid parameters in middle-aged women. 
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2. Subjects and methods 
Thirty-eight sedentary women at age of 42.8±4.1 (mean±SD) years participated in the study. The subjects were 
informed of the test procedures prior to giving their informed consent. The subjects were assigned into an aerobic 
exercise (n=20, AE) and an aerobic exercise with weightlifting training group (n=18, AEWT). 
Both groups performed one hour training 3 days a week for a 20-week program. Intensity of training increased 
slightly and heart rates were 130-140 beats in a minute during the exercise. Because all subjects were sedentary 
women, slow stepping exercises were done in the first week of aerobic exercise after explaining required body 
postures during movements. 
The rhythm of stepping was then slightly increased and the arm movements were added. The exercises covered 
hip and abdominal regions. The speed and the repetition numbers of exercises were gradually increased. The AEWT 
group performed similar aerobic exercise in addition to light weightlifting. Initial dumbbell weight also gradually 
increased from 3 to 15 kg for one hand and the push-pull movements. 
2.1. Physical and biochemical measurement 
Physical and biochemical parameters were measured before and after 20-week sport program. Fasting blood 
samples were analyzed for triglyceride, total cholesterol, HDL-C, and LDL-C levels using an autoanalyzer (Hitachi 
717, Boehringer Mannheim, Germany) as well as Apo A1, Apo B and Lp (a) levels using Nephelometer 100 (Santa 
Ana, CA, United States). The heart rate and blood pressures were measured by Digital Blood Pressure Meters (ALP 
K2 777, KY Trade Co. Ltd, Saitama, Japan). 
The skinfold thickness (mm) of triceps and subscapula were measured by skinfold caliper from the right side of 
body. The fat body ratio was calculated using following formula (International Standards for Anthropometric 
Assessment (2001) published by the International Society for the Advancement of Kinanthropometry (ISAK): 
Body fat, % = 0.55 x thickness of skinfold in triceps + 0.31 x thickness of skinfold in subscapula + 6.13 
2.2. Statistical analysis 
Data were analyzed using one-way ANOVA (SPSS, Ver. 17.0, Chicago, IL, USA). The general linear model 
included the effects of group and time as well as their interaction. Statistical significance in changes of response 
variables was attained using student t-test. Differences were considered significant at P<0.05. 
3. Results 
In both groups, the subjects lost considerable weight and body fat after a 20-week exercise program (Table 1). 
The weight loss in the AE group was greater than that in the AEWT group (-8.3 vs. -5.8%, P<0.01), but body fat 
loss was similar. 
Cardiac parameters were also affected by the exercise program. Systolic and diastolic pressures as well as heart 
beat rate decreased in both groups. These decreases were variable by the exercise type (Table 1). 
 
Table 1. Comparison of pre-exercise and post-exercise physical and cardiac measurements in sedentary women subjected to 20-week aerobic 
exercise (n=20) and aerobic exercise plus light weightlifting (n=18) programs. 
 
  Aerobic Exercise Aerobic Exercise + Light Weightlifting Overall Significance 
Variables Time Mean±SE t P< % Change Mean±SE t P< 
% 
Change Group Time 
Weight, kg 
Pre-
test 71.2±2.0 7.39 0.0001 -8.3 
68.4±1.1 
2.94 0.02 -5.8 0.01 0.0001 Post-
test 63.5±1.0 65.4±1.6 
Body fat, % Pre- 25.2±1.4 4.51 0.0001 -21.4 25.3±1.1 3.95 0.01 -17.3 0.57 0.0001 
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test 
Post-
test 19.4±1.3 21.3±1.0 
Systolic 
pressure, mmHg 
Pre-
test 120±3 6.12 0.0001 -10.2 
112±3 
3.04 0.01 -11.3 0.03 0.0001 Post-
test 108±2 104±2 
Diastolic 
pressure, mmHg 
Pre-
test 77±2 2.19 0.04 -3.2 
77±3 
2.08 0.07 -3.2 0.24 0.12 Post-
test 74±2 74±3 
Heart rate, 
beats/min 
Pre-
test 90±4 3.23 0.0001 -20.5 
89±3 
3.81 0.0001 -13.7 0.03 0.0001 Post-
test 77±2 80±2 
 
All serum lipid parameters decreased by the AE and AEWT program, except for HDL-C level in the subjects 
performed AEWT. In both groups HDL-C increased over time, but the level of increase did not differ by the group. 
In general, the degree of decrease in triglyceride, cholesterol, Apo proteins and their fractions was greater in the AE 
group than in the AEWT group (Table 2). 
4. Discussion 
Many studies show that exercise has a decreasing effect on blood pressure and heart rate (Nelson 1986; Parker et. 
al. 1991; Suzuki et al. 1996; Wilmore et al. 1996), as in agreement with the present data (Table 1). Parker et al. 
(1991) examined heart and systolic blood pressure during submaximal walking in the female subjects. The subjects 
exercised 1 hour, 3 times a week. After 16 weeks, the heart rate decreased from 120-135 to 104-108 beats/minute. 
Wilmore et al. (1996) also showed that a 20-week aerobic exercise as well as high and moderate intensity endurance 
trainings decreased the resting heart rate. Brownley et al. (1996) and Wilmore et al. (1996) ascertained decreases in 
heart rate and blood pressure in subjects performing regular aerobic exercise. These suggest that moderate intensity 
aerobic exercise protects the blood pressure from the daily stress of life and consequently improves the quality of 
life. 
Physical activity changes the lipid profiles (Crigui, 1986; Stein et al. 1990). The changing of plasma lipids after 
training can also be related to androgenic sex hormones and decreased body fat (Sacks, Dzau; 1986). Adequate 
intensity and frequency of exercise decrease the LDL-C and triglyceride levels and increase the HDL-C levels 
(Masarei and Pyke 1982), which was also noted in this study (Table 2). These decreases are important for heart 
health. Indeed, 1% reduction in LDL-C level or 1% increase in HDL-C is shown to be associated with 1.5% reduced 
risk for CVD (Imamoğlu, et al. 1996). Food choice and nutrition habit also influence plasma lipid profile. In this 
study, we were unable to assess nutrition level of the participants. 
 
Table 2. Comparison of pre-exercise and post-exercise serum lipid profile in sedentary women subjected to 20-week aerobic exercise (n=20) and 
aerobic exercise plus light weightlifting (n=18) programs. 
 
  Aerobic Exercise Aerobic Exercise + Light Weightlifting Overall Significance 
Variables 
(mg/dl) Time Mean±SE t P< 
% 
Change Mean±SE t P< 
% 
Change Group Time 
Cholesterol 
Pre-
test 185±7 6.75 0.0001 -11.4 
188±7 
4.80 0.0001 -11.9 0.0001 0.0001 Post-
test 168±6 170±5 
Triglyceride 
Pre-
test 110±7 6.35 0.0001 -28.6 
109±6 
2.94 0.02 -17.0 0.02 0.0001 Post-
test 92±5 100±5 
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HDL-C 
Pre-
test 36±1 -9.53 0.0001 27.4 
36±2 
-8.49 0.0001 19.8 0.80 0.001 Post-
test 47±1 43±2 
LDL-C 
Pre-
test 122±6 16.30 0.0001 -26.1 
120±7 
8.00 0.0001 -21.9 0.01 0.0001 Post-
test 94±5 98±3 
Apo A1 
Pre-
test 163±4 14.19 0.0001 -10.5 
160±6 
6.78 0.0001 -9.8 0.01 0.0001 Post-
test 151±4 152±4 
ApoB 
Pre-
test 126±6 4.36 0.0001 -12.5 
123±5 
3.32 0.01 -11.2 0.03 0.01 Post-
test 110±4 110±4 
 
It appears that duration and intensity of exercise are critical determinant to achieve health benefits. In a study 
conducted by Sacaklı (1992), obese females rode a bicycle ergometer at a 60-70% of maximum heart rate and 
performed gymnastic movements. After a month, no alteration in serum lipid profile was noted. However, in a 
similar experiment conducted for 8 weeks, alterations in serum lipids were accompanied by increased weight and 
body fat loss (Dufaux, et al. 1982). High intensity exercises were also shown to reduce serum triglyceride (Franklin 
et al. 1984), at a less magnitude than low or moderate exercises such as walking (Yanagibori et al. 1993; Ready et 
al. 1995) and aerobic exercise (İmamoğlu et al. 1998) in middle-aged sedentary women and postmenopausal 
women. 
5. Conclusion 
Both aerobic exercise and aerobic exercise with weightlifting training for a period of 20 weeks resulted in 
desirable changes in weight, body fat, cardiac functions, and serum lipid profiles. These alterations were more 
notable in subjects performing only aerobic exercise than in subjects performing aerobic exercise with weightlifting. 
Thus, middle-aged women with sedentary life are advised to perform a regular light exercise for health benefit. 
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